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[57] ~ ABSTRACT

A combination of a burner control device and electrical
switch unit, parts therefor and methods of making the
same are provided, the combination comprising a
burner control device having a rotatable selector shaft
and an electrical switch unit carried by the burner con-
trol device and being operated by the selector shaft, the
burner control device having a cover secured thereto
by a plurality of screws each having a head, the switch
unit having a plurality of cavities therein respectively
receiving the heads of the screws therein, at least one of
the cavities having a snap-fit structure therein that is
snap-fitted to its respective head to hold the switch unit

to the burner control device.

20 Claims, 4 Drawing Sheets
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BURNER CONTROL DEVICE AND ELECTRICAL
SWITCH UNIT ASSEMBLY, PARTS THEREFOR
AND METHODS OF MAKING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a new combination of a
burner control device and an electrical switch unit car-
ried by the device as well as to a new control device for
such a combination, a new switch unit for such a combi-
nation and to new methods of making the same, the
burner control device being adapted to control the flow
of gaseous fuel to a top burner of a cooking apparatus or
the like and the electrical switch unit being adapted to
control the electrical ignition means for initially igniting
the fuel issuing from the burner.

2. Prior Art Statement

It is known to provide a combination of a burner
control device having a rotatable shaft and an electrical

switch unit carried by the device and being operated by
the selector shaft, the device having a cover secured

thereto by a plurality of screws each having a head and
the switch unit having a plurality of cavities therein
respectively receiving the heads of the screws therein.
For example, see the U.S. Pat. No. 4,249,047 to Huff et
al.

Also see the U.S. Pat. No. 4,342,886 to Demi, which
discloses a switch unit that i1s snap-fitted to a burner

control device.
SUMMARY OF THE INVENTION

It is one feature of this invention to provide unique
means for securing an electrical switch unit to a burner
control device.

In particular, it was found according to the teachings
of this invention that by modifying the conventional
screws utilized for normally holding a cover to a burner
control device, such modified screws can be utilized for
snap-fitting to snap-fit means of an electrical switch unit
that is to be carried by the device and be operated by
the selector shaft thereof whereby such screws provide
the dual function of securing the cover to the burner
control device and securing the electrical switch unit to
the burner control device.

For example, one embodiment of this invention pro-
vides a combination of a burner control device having a
rotatable selector shaft and an electrical switch unit
carried by the device and being operated by the selector
shaft, the device having a cover secured thereto by a
plurality of screws each having a head, the switch unit
having a plurality of cavities therein respectively re-
ceiving the heads of the screws therein, at least one of
the cavities having snap-fit means therein that is snap-
fitted to its respective head to hold the switch unit to
the device.

Accordingly, it 1s an object of this invention to pro-
vide a new combination of a burner control device and
an electrical switch unit, the combination of this inven-
tion having one or more of the novel features of this
invention as set forth above or hereinafter shown or
described.

Another object of this invention 1s to provide a new
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this invention having one or more of the novel features
of this invention as set forth above or hereinafter shown
or described.
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Another object of this invention is to provide a new
burner control device for carrying an electrical switch
unit, the device of this invention having one or more of
the novel features of this invention as set forth above or
hereinafter shown or described.

Another object of this invention is to provide a new
method of making such a burner control device, the
method of this invention having one or more of the
novel features of this invention as set forth above or

hereinafter shown or described. |

Another object of this invention is to provide a new
electrical switch unit to be carried by a burner control
device, the electrical switch unit of this invention hav-
ing one or more of the novel features of this invention as
set forth above or hereinafter shown or described.

Another object of this invention is to provide a new
method of making such an electrical switch unit, the
method of this invention having one or more of the
novel features of this invention as set forth above or
hereinafter shown or described.

Other objects, uses and advantages of this invention
are apparent from a reading of this description which
proceeds with reference to the accompanying drawings
forming a part thereof and wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of one combination of a burner
control device and an electrical switch unit of this in-
vention.

FIG. 2 is a front view of the combination of FIG. 1
and is taken in the direction of the arrows 2—2 of FIG.
1. |

FIG. 3 is an exploded perspective view of the burner
control device and the electrical switch unit of FIG. 1.

FIG. 4 is an enlarged side view of the new screw of
this invention utilized for interconnecting the electrical
switch unit and burner control device of FIGS. 1-3
together.

FIG. 5 is an enlarged fragmentary view that 1s par-
tially in cross section and is taken in the direction of the
arrows 5—5 of FIG. 2.

FIG. 6 is a rear view of the electrlcal switch unit of
FIG. 3 and is taken in the direction of the arrows 6—6
of FIG. 3.

FIG. 7 is an enlarged fragmentary view that 1s par-
tially in cross section and is taken in the direction of the
arrows 7—7 of FI1G 2.

FIG. 8 is a view similar to FIG. 7 and is taken in the
direction of the arrows 8—8 of FIG. 2.

FIG. 9 is a fragmentary view similar to FIG. 1 and
illustrates another combination of a burner control de-
vice and an electrical switch unit of this invention.

FIG. 10 is a frontview of the combination of FIG. 9
and is taken in the direction of the arrows 10—10
thereof.

FIG. 11 is an exploded perspective view of the burner
control device and the electrical switch unit of FIG. 9.

FIG. 12 is an enlarged fragmentary view that 1s par-
tially in cross section and is taken on the line 12—12 of
FIG. 10.

FIG. 13 is a rear view of the electrical switch unit of
FIG. 11 and is taken in the direction of the arrows
13—-13 of FIG. 11.

FIG. 14 is a view similar to FIG. 9 and illustrates
another combination of a burner control device and an
electrical switch unit of this 1nvent10n
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FIG. 15 is a front view of the combination of FIG. 14
and is taken in the direction of the arrows 15—15 of
FIG. 14.

FIG. 16 is an exploded perspective view of the burner
control device and the electrical switch unit of FIG. 14.

FIG. 17 is an enlarged fragmentary view that is par-
tially in cross section and is taken in the direction of the
arrows 17—17 of FIG. 15.

FIG. 18 is a rear view of the electrical switch unit of
FIG. 16 and is taken in the direction of the arrows

18—18 of FIG. 16.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

While the various features of this invention are here-
inafter illustrated and described as being particularly
adapted to provide a combination of a burner control
device and an electrical switch unit for controlling a top
burner means of a domestic cooking apparatus Or the
like, it is to be understood that the various features of
this invention can be utilized singly or in various combi-
nations thereof to provide a combination for controlling
other apparatus as desired.

Therefore, this invention is not to be limited to only
the embodiments illustrated in the drawings, because
the drawings are merely utilized to illustrate one of the
wide variety of uses of this invention.

Referring now to FIGS. 1, 2 and 3, one combination
of this invention is generally indicated by the reference
numeral 20 and comprises a burner control device 21
and an electrical switch unit 22 being carried thereby.

The burner control unit 21 comprises a housing
means 23 formed of any suitable material, such as the
metallic material that is illustrated in the drawings, and
having an inlet means 24 for being interconnected to a
supply (not shown) of gaseous fuel or the like and an
outlet means 25 for being interconnected to a burner
(not shown) of a cooking apparatus or the like when
suitable valve structure (not shown) within the housing
means 21 is opened by an operator properly rotating a
selector shaft 26 of the control device 21 to an “on”
condition thereof in a manner well known in the art.
For example, see the aforementioned two U.S. Pat. Nos.
4,249,047 to Huff et al, and 4,342,886 to Demi, whereby
these two U.S. patents are being incorporated into this
disclosure by this reference thereto.

The electrical switch unit 22 that is carried by the
control device 21 in 2 manner hereinafter set forth has a
housing means 27 formed of any suitable material, such
as the plastic material illustrated in the drawings, and
containing electrical switch structure (not shown)
therein that is adapted to be operated by a rotatable
actuator means 28 thereof when the actuator means 28
has been rotated by the selector shaft 26 a certain
amount as i1s well known in the art, the electrical switch
unit 22 being adapted to control the electrical ignition
means for the burner controlled by the control device
21 also in a manner well known in the art as fully set
forth in the aforementioned two U. S. patents.

Therefore, the details of the operating structure of
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 the electrical switch unit 22 and the control device 21

for controlling the operation of a burner means of a
cooking apparatus utilizing the combination 20 will not
be further described as the same is conventional in the
art and only the details thereof necessary to understand
the features of this invention will be hereinafter set
forth.
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The switch unit 22 has an opening means 29 passing
therethrough and being shaped in a manner to receive a
portion of the selector shaft 26 of the control device 21
therethrough when the switch unit 22 is assembled to
the control device 21 in a manner hereinafter set forth
so that the shaft 26 is effectively interconnected to the
actuator 28 of the switch unit 22 in a keyed or splined
manner to cause the actuator 28 to rotate in unison with
the selector shaft 26 all in a manner well known in the
art.

The control device 21 has a substantially flat plate-
like cover 30 secured thereto by screws 31 so that the
side 32 of the cover 30 is secured against surface means
33 of the control device 21 so as to protect and hold
internal structure 34 of the control device 21 in its
proper position as is well known in the art, the cover 30
being formed of any suitable material, such as the metal-

lic material illustrated in the drawings.

The other side 35 of the cover plate 30 is substantially -
flat and has a pair of openings (not shown) adjacent the
corners 36 and 37 thereof for receiving the screws 31
therethrough so that the enlarged heads 38 of the
screws 31 will abut against the side 35 of the cover 30 to
compact the cover 30 against the side 33 of the housing
21 during the securement of the cover 30 to the housing
31, the screws threading into suitable threaded openings
(not shown) formed in the housing means 23 of the
control device 21 in a manner well known in the art.

However, each screw 31 is formed in a unique man-
ner according to the teachings of this invention to per-
mit the switch unit 22 to be snap-fitted thereto when the
switch unit 22 is assembled to the control device 21.

In particular, it can readily be seen in FIGS. 3 and 4
that the enlarged head 38 of each screw 31 is substan-
tially cylindrical throughout the axial length thereof
and has opposed ends 39 and 40, the end 39 being
spaced from a threaded portion 41 of the screw 31 by a
reduced sized intermediate section 42 with the end 39
having a diameter that is larger than the diameter of the
threaded portion 41. The other end 40 of the head 38 1s
adapted to be disposed remote from the cover plate 30
and be spaced therefrom by a cylindrical body portion
43 of the head 38, the end 40 having a diameter that 1s
larger than the diameter of the body portion 43 while
having an arcuate peripheral surface 44 that defines a
shoulder 45 adjacent the body portion 43 for snap-fit
purposes as will be apparent hereinafter.

Therefore, it can be seen that when the screws 31 are
utilized to secure the cover plate 30 to the housing
means 23 of the control device 21, shoulders 46 of the
heads 38 of the screws 31 that are defined by the ends 39
and the reduced portions 42 will abut against the side 35
of the cover plate 30 to compact the cover plate 30
against the surface 33 of the housing means 23 in the
manner illustrated in FIGS. 1 and 2 while the enlarged
free ends 40.are spaced outwardly from the surface 35
of the cover plate 30 by the body portions 43 of the
heads 38.

The end surface 47 of the free end 40 of the enlarged
head 38 of each screw 31 is provided with a suitably
shaped recess 48 therein for receiving a conventional
turning tool in order to screw the screw 31 into the
threaded opening (not shown) formed in the housing
means 23 of the control device 21 to secure the cover
plate 30 thereto in the manner previously set forth.

The housing means 27 of the switch unit 22 has a
substantially flat end wall means 49 as illustrated in
FI1G. 6 and has two projections 50 and 51 extending -
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therefrom and each having a cavity 52 interrupting the

same so as to permit the enlarged heads 38 of the screws .

31 of the control device 21 to be respectively received
therein when the switch unit 22 is telescoped onto the
selector shaft 26 and pushed toward the housing means
23 of the control device 21 as illustrated in the draw-
ings.

The cavities 52 in the projections 50 and 51 are gener-
ally oblong in configuration and respectively have the
long dimension thereof as represented by the reference
numeral 53 in FIG. 6 disposed at an angle relative to
each other, rather than being parallel to each other or
disposed at right angles relative to each other, in order
to compensate for any tolerance differences between
the location of the screw heads 38 on the control device
21 and the alignment of the cavities 52 of switch unit 22
on the shaft 26 during the assembly thereof.

The cavities 52 of the switch unit 22 define internal
peripheral surfaces 54 in the projections 50 and 51 with
the internal peripheral surfaces 54 having opposed me-
dial portions 55 that are disposed closer to each other so
as to cause the free ends 40 of the screw heads 38 to be
press fitted between the medial portions 85 when the
same are received within the respective cavities 52.

The projection 50 of the switch unit 22 has the cavity
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52 thereof undercut the outer portton 56 of the projec-

tion 50 to define an internal shoulder 57 which will
snap-fit over the free end 40 of its respective screw head
38 and bear against the snap-fit surface 45 of the free end
40 in the manner illustrated in FIG. 7 to secure the
switch unit 22 onto the control device 21, the free edge
means 58 of the tubular projections 50 and 51 respec-
tively substantially abutting against the front surface 35
of the cover plate 30 at the time the surfaces 45 and 57
snap-fit together in the manner illustrated in FIGS. §
and 7.

Thus, it can be seen that while only the projection 50
of the switch housing 27 snap-fits with its respective
screw 31 of the control device 21, the other projection
51 could be made to snap-fit with its respective screw
head 38 if desired rather than merely be press-fit there-
with in the manner illustrated in FIG. 3.

Therefore, it can be seen that it is a relatively simple
method of this invention to form the control device 21
and electrical switch unit 22 so as to permit the same to
be snap-fit together when the switch unit 22 1s assem-
bled with the control device 21 by having the switch
unit 22 telescoped onto the selector shaft 26 and be
pushed toward the housing means 23 of the control
device 21 with the cavities 50 aligning with the screw
heads 38 so that at least one of the screw heads 38 will
snap-fit with its respective tubular projection 50 in the
manner previously set forth to hold the switch unit 22 in
its assembled relation with the control device 21. Dur-

ing such assembly operation, it can be seen that the
arcuate leading edge means 44 of the heads 38 of the
screws 31 facilitate the insertion of the heads 38 into the
cavities 52 of the projections 50 and 51 in a camming
manner.

It can be seen that the switch housing 27 has spaced
apart portions 59 for permitting external electrical lead
means to be respectively electrically interconnected to
the switch structure with the housing means 27 in a
conventional manner, the cavities 52 and their cooper-
ating screw heads 38 orienting the portions 59 for prop-
erly receiving their lead means as well as orienting the
switch housing 27 relative to the switch actuating cam
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lobe (not shown) of the actuator 28 that is keyed or
splined to the selector shaft 26 of the control device 21.
Another combination of this invention is generally
indicated by the reference numeral 20A in FIGS. 9, 10
and 11 and parts thereof that are similar to the combina-
tion 20 previously described are indicated by like refer-
ence numerals followed by the reference letter “A”.
While the control device 21A of the combination 20A
is substantially identical to the control device 21 previ-
ously described, the electrical switch unit 22A therefore
has the housing means 27A thereof formed in a different
configuration and has the cavities S2A thereof directly
interrupt the rear surface 49A of the housing means 27A

without requiring the tubular projections 50 and 51

previously set forth. In addition, the cavities S2A are
generally circular in configuration and each provide an
undercutting function so as to define annular snap-fit
shoulder means 57A within each cavity 52A at a point
spaced inwardly from the end surfaces S8A thereof as
illustrated in FIG. 12. |

In this manner, both screw heads 38A of the control
device 21A are snap-fitted within the cavities S2A when
the switch unit 22A is assembled onto the selector shaft
26A in the manner previously described.

The terminal receiving portions 59A of the switch
unit 22A are disposed in an angled relation relative to
the control device 21A when the switch unit 22A is
assembled thereto so as to facilitate the interconnection
of the external lead means thereto which can be inserted
in openings 60 thereof as illustrated in FIG. 9.

Another combination of this invention is generally
indicated by the reference numeral 20B 1n FIGS. 14-16
and parts thereof similar to the combination 20 are indi-
cated by like reference numerals followed by the refer-
ence letter “B”. |

As in the combination 20A previously described, the
control device 21B for the combination 20B 1s substan-
tially the same as the control device 21 previously de-
scribed whereas the electrical switch unit 22B has its
housing means 27B not only formed with a different
configuration, but also has the cavities 52B thereof di-
rectly interrupt the end surface 49B of the housing
means 27B without having the tubular projections 50
and 51 previously described.

In addition, only one of the cavities 52B defines an
oval or oblong structure 54B which provides a snap-fit
function in a manner hereinafter set forth while the
other cavity 52B defines a peripheral structure 61 which
merely orients with its respective screw head 38B with-
out a snap-fit therewith. :

The end surface 49B of the switch unit 22B has an
arcuate slot 62 formed therein which partially sur-
rounds the cavity 52B and defines a thin wall section 63
of the housing means 27B which is further divided by a
plurality of transverse slots 64 to render the wall section
63 relatively flexible and thereby permit the respective
screw head 38B to be inserted into the snap-fit cavity
52B. |

As illustrated in FIG. 17, the snap-fit cavity 52B is so
formed that the same defines an internal snap-fit portion
65 that has a camming surface 66 leading from the sur-
face 49B so that the snap-fit means 65 will snap-fit
against the surface 45B of its respective screw head 38B
when the same is fully inserted therein in the manner
illustrated in FIG. 17.

Therefore, it can be seen that when the switch unit
22B 1s assembled to the control device 21B in the man-
ner previously described, not only does the camming
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surface 66 facilitate the insertion of the enlarged head
portion 40B of its respective screw 31B to enter into the
cavity 52B and snap past the snap-fit means 65, but also
the resiliency of the thin wall portion 63 facilitates such
snap-fitting arrangement so that the switch unit 22B will
be snap-fitted to the control device 21B in the manner
illustrated in FIG. 17. | |

Therefore, it can be seen that in all of the embodi-
ments 20, 20A and 20B of this invention, the respective
switch unit 22, 22A and 22B can be readily assembled to
its respective control device 21, 21A and 21B through a
snap-fitting relation between at least one cavity 52, S2A
and 52B of the switch unit 22, 22A and 22B and its
respective screw head 38, 38A and 38B of a screw 31,
31A and 31B that performs the dual function of securing
a cover plate 30, 30A and 30B to its respective housing
means 23, 23A and 23B as well as the switch unit 22,
22A and 22B thereto.

Of course, the switch units 22, 22A and 22B can be
respectively disassembled from their respective control
devices 21, 21A and 21B by merely unsnap-fitting their
respective cavities 52, 52A and 52B from their respec-
tive screw heads 38, 38A and 38B. Such unsnapping can
be facilitated by properly shaping the respective snap-fit
cavities 52, 52A and 52B. For example, see F1G. 17
wherein the cavity 52B has a camming surface 68 for
facilitating the unsnapping of the screw head 38B from
the cavity 32B.

Therefore, it can be seen that this invention not only
provides a new combination of a burner control device
and an electrical switch unit and method of making the
same, but also this invention provides new parts for
such a combination and new methods of making the
same.

While the forms and methods of this invention now
preferred have been illustrated and described as re-
quired by the Patent Statute, it i1s to be understood that
other forms and method steps can be utilized and still
fall within the scope of the appended claims wherein
each claim sets forth what is believed to be known in
each claim prior to this invention in the portion of each
claim that 1s disposed before the terms “the improve-
ment”’ and sets forth what is believed to be new in each
claim according to this invention in the portion of each
claim that is disposed after the terms ‘“the improve-
ment” whereby it is believed that each.claim sets forth
a novel, useful and unobvious invention within the pur-
view of the Patent Statute.

What is claimed is:

- 1. In the combination of a burner control device hav-

ing a rotatable selector shaft and an electrical swiich
unit carried by the burner control device and being
operated by said selector shaft, said burner device hav-
ing a cover secured thereto by a plurality of screws
each having a head, said switch unit having a plurality
of cavities therein respectively receiving said heads of
said screws therein, the improvement wherein it least
one of said cavities has snap-fit means therein that is
snap-fitted to its respective head to hold said switch unit
to said burner control device.

2. The combination as set forth in claim 1 wherein
sald cavities are each substantially oblong in configura-
tion. '

3. The combination as set forth in claim 2 wheren
said oblong cavities have the long dimensions thereof
angled relative to each other.
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4. The combination as set forth in claim 1 wherein
said cavities are each substantially circular in configura-

tion.
5. The combination as set forth in claim 1 wherein

only two screws and two cavities are provided.

6. The combination as set forth in claim 1 wherein
said head of each said screw is substantially cylindrical
and has opposed ends one of which abuts said cover and
the other of which is a free end remote from said cover,
said free end of each said head having a diameter that is
larger than the diameter of said one end thereof and
defines a snap-fit means that snap-fit with said snap-fit
means of said switch unit.

7. The combination as set forth in claim 1 wherein
said switch unit has a housing means provided with an
end wall means that is disposed adjacent said cover of
said burner control device, said cavities respectively
interrupting said end wall means.

8. The combination as set forth in claim 7 wherein
said end wall means has a plurality of projections ex-
tending outwardly therefrom, said cavities respectively
interrupting said projections.

9. The combination as set forth in claim 1 wherein
said switch unit has opening means passing there-
through and receiving a portion of said selector shaft
therein. |

10. In an electrical switch unit carried by a burner
control device and be operated by a selector shaft of
said burner control device which has a cover secured
thereto by a plurality of screws each having a head, said
switch unit having a plurality of cavities therein for
respectively receiving said heads of said screws therein,
the improvement wherein at least one of said cavities
has snap-fit means therein snap-fits to its respective
screw head to hold said switch unit to said burner con-
trol device.

11. An electrical switch unit as set forth in claim 10
wherein said cavities are each substantially oblong in
configuration.

12. An electrical switch unit as set forth in claim 11
wherein said oblong cavities have the long dimensions
thereof angled relative to each other.

13. An electrical switch unit as set forth in claim 12
wherein said cavities are each substantially circular in
configuration.

14. An electrical switch unit as set forth in claim 10
wherein only two cavities are provided.

15. An electrical switch unit as set forth in claim 10
wherein said switch unit has a housing means provided
with an end wall means that is disposed adjacent said
cover of said burner control device, said cavities respec-
tively interrupting said end wall means.

16. An electrical switch unit as set forth in claim 15
wherein said end wall means has a plurality of projec-
tions extending outwardly therefrom, said cavities re-
spectively interrupting said projections.

17. In a burner control device having a rotatable
selector shaft and carrying an electrical-switch unit so
as to be operated by said selector shaft, said burner
conirol device having a cover secured thereto by a
plurality of screws each having a head, said switch unit
having a plurality of cavities therein respectively re-
ceive said heads of said screws therein, said head of
each said screw being substantially cylindrical and hav-
ing opposed ends one of which abuts said cover and the
other of which is a free end remote from said cover, the
improvement wherein said free end of said head of each
said screw has a diameter that is larger than the diame-
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ter of said one end thereof and defines a snap-fit means
which snap fits with snap-fit means of said switch unit
that is disposed in its respective cavity.

18. In the method of making the combination of a
burner control device having a rotatable selector shaft
and an electrical switch unit carried by the burner con-
trol device and being operated by said selector shaft,
said burner control device having a cover secured
thereto by a plurality of screws each having a head, said
switch unit having a plurality of cavities therein respec-
tively receiving said heads of said screws therein, the
improvement comprising the step of forming at least
one of said cavities to have snap-fit means therein that 1s
snap-fitted to its respective head to hold said switch unit
to said burner control. |

19. In a method of making an electrical switch unit
carried by a burner control device and be operated by a
selector shaft of said burner control which has a cover
secured thereto by a plurality of screws each having a

4,843,198
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screws therein, the improvement comprising the step of
forming at least one of said cavities to have snap-fit
means therein snap-fits to its respective head to hold
said switch unit to said burner control device.

20. In 2 method of making a burner control device
having a rotatable selector shaft and carrying an electri-
cal switch unit so as to be operated by said selector
shaft, said burner control device having a cover secured
thereto by a plurality of screws each having a head, said
switch unit having a plurality of cavities therein respec-
tively to receive said heads of said screws therein, said
head of each said screw being substantially cylindrical
and having opposed ends one of which abuts said cover
and the other of which is a free end remote from said
cover, the improvement comprising the step of forming
said free end of each said head to have a diameter that
is larger than the diameter of said one end thereof and
thereby define a snap-fit means which snap-fits with
snap-fit means of said switch unit that is disposed in its

respective cavity.
x * x £ *
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